A%
B

I.M

"

Ao AL 18864 Land'7h 34 EAE A
89 54 AABL 2V AD 2EA R
A o] &57] AlFstATh e o] WL Ak,
HIT B AR olEg T28 st 19409
of ojZ ™Y FH o] ANEUA I ARIES} @
olith 1956 FEIv 8wl ZAE $3AA
Aot AnAdE I 4& F e 245 TS
AZYo] HAF AERO FE d] HEHL
Ao, F& Fotst BFE TAVF ] FHE
At AAR%G FAMG FEEE dede o
Heol AT,

olgid FHES By 9 TATE o) f
# WSl 4797 AAadEd 19659
MeLean? Hughes'& FoF EAE ¢FFIVUE %
AT T 9ol We] BAE B2aEA 2
AR BsIGTh 19779 Adair’s T3 7]
ARoz 7hggel Y FATAE $58 48
ANEE AR & Aok AP ¥ Grossman
3 A F24 FE=AAA Dicord-g 71238t
t} 1983'd Sozio%} Riley”= AFEAd ¥ W (injection
molded technique) 2.2 Fo}E AT 1 €9
Cerestore aluminous veneer EA 2 =FAA gt
Cerestore & 2713k 19880l = Wik mil &
A 28 AN EAE AW T2 YR
A9l Hi-Ceram® 3} Optec HSP”o| A/E YT
198813 Sadoune FEHFEZAAL In-Ceram®
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Pod x|
B3t &§E T2 FIIIEE AYF A7 &
olgt F@o| e W, X8 frEldg EA4
g3t fEFE Wi AAsE olFE “ceram-
ing” HANA R7FHQ #2202 AT HIAAY
=7t 2o Aude] F-471 &olaiA] ge @
ol tF. Optec HSPE WIEIHA $iolA
EAE A FAstd 24371 WEd AFo] 3t
At 245 WSIEIA S A g9 715
ol WA Aol FAs T # s dQlo]
g = Ao,

In-Ceram= dlip-casting ¥'-& ©] &3t &Fn)
U 3ok AAshke WHLE Bt ot AAF
A&7t AA S ARE 7HesA A 18y
Fote] FHE7} Yol AuAE AR 4 o
AZA| ko] 7 o] JTh.

1990 Z rich X3+ th8t} Ivoclar S|AM: 2%
ste EAIE 1Y € Vst 5B AFEke
IPS Empress system& 7HE3tT. o] WL &
FEFFANA AY A& 2781 g3t &
g Fx3 TS F39 Tl o] A
& AZto] 7FsstEE FEle] AMEGol 3 ¥
HYEob St o] Aol 3 FAMEE EA)
ingotZ A& 4 2™ A4 (staining) = 718}
b2 8F9 APAel 3t AFHARFT BF
A AR glass®] MZ T8 EBZAT o3 =
A et F7IBIER AR BEE FARY



EAB AYNE HEY 5 ATpT,

EASRES AAN FAE A0, AAY
of AYF UE SR BE % AAAFAol ¢
Fefo} Goh. EAFEEY WAHFe] BA Qo
W 5289 WarEo) opr)se] wele] 24, o]
A$AZ, A5 ANS, AFAE 5 H2
of 4el¥el BN RARY $HE VEAY|

1_. _8_0101 QD}_ISXQ)

9 1955'3 Buonocore® 7} WA o) Ak 24
< 2N olHE HAANNES FEE] H3A

HU

ol &3tz ol RE3] AFE ol gt o]
3t Bowen 57 Bl ZAIHES] H3pA] A7
Z,*—Z;——% f,: I%];do} E)\]—HL A)\‘_‘:_;q
™, Gutzmann 57 2X83le} 245 A7+
FH7b Bz FEE HATEo) vAE 4%
of thal B3 329, Bahaloo %, Gwinnette 5
2 3 Retief’+= YA 4 F49 3 AL J&
A (bonding agent) & AMS-HO 2N FEE §AY
o] F719 ATEY HAE B Iy Zaumo
lu 5%, Sorensen £%-2 LAjEujdjojES] WA
Zof @) vlw ALY, Lacy 9 Ezﬂsz}
gujyole] MAREd) Fg ArFsgoen,
Ferrari 5 Dicor TAFEY AHE FA 9 W
2o Bt v Arsgch

EZH o] WA o] #& Schneider 59&
W3E A o)A shoulder7} 7HE 43t HAR G
AE& Hole ALE BY o0 Malament %
2 FEEAANA chamfer®} rounded shoulder7}

sttty FA8Th #Zel bevele T PS
Empress =4 #2] ﬁ%’]‘?ﬂ"ﬂ e $37)e 9

o,

HAANJEE S 2 F7,
AqME AF ZAF HAY
AL AAEA T

A 4EEA olgHe dAARES] B3 A
& FRolEle B4 B9 A4 et wsE
doFA At F AR, HAAAE, =4 59 &
BAA T Ao HAAANES] G F52 A
]ELHQ] _Q_Q t’_)E _9_3}]/\-], fg._{:':. Az ‘:Oi ):ﬂ
LT%°] oA Ho FEEQ FAHo] J
a ‘1‘7'“ %lq'zs)

w2 B A3 IPS EmpressEA| #40) ¥
Bot BidHA & B AHES 2/} £
£ Wl #Eo) sl WATEd nAE o
S Yoliy] 93l thermocychng? HAYE A
£ v A7t thhe] AL A7 1
5t vlojtt,

F VY At
B2 bevel®] 27}

Hi

49 B8 AL A8 Aoke4st 3a80] ¢
I ST 4o HYgAL M FHIo) HAF 80
e AFAE ol &3P e AL LolalA &
7] $igte A2 Ros FH# (Ortho-jet resin,
Lang, USA)2 2 ¥wjsiich AgFe 7R
enamel ol rounded shoulderE 3AI3}37 Varidink
2 J33 A5 [ *22, enamel Aol round-
ed shoulder& HA3lT BistiteZ &S A2 [
Z2.2, enamel’}ol] bevelS A3} Variolink2

Table 1. Experimental groups and restorative procedures

Experimental No, of Location of Type of Type of
group specimen finish line finish line luting cement

1 10 Enamel Rounded shoulder Variotink
I 10 Enamel Rounded shoulder Bistite
i 10 Enamel Bevel Variolink
) 10 Enamel Bevel Bistite
vV 10 Dentine Rounded shoulder Variolink
Vi 10 Dentine Rounded shoulder Bistite
VI 10 Dentine Bevel Variolink
Vil 10 Dentine Bevel Bistite
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e ALE [E2F, enameldol] bevelS A
313 BititeZ $&T A4S NFEOE, dentine 4
9 rounded shoulder® A& Varolink® 3
3 39S VEL2E, dentine A9l rounded shoul-
derE ¥A3l7. Bistite2 23 F4E VITFLE,
dentine Aol bevelE BABIY VarioinkZ 32Hst
AL-E MIZ22, dentine Aol bevelE FA3T
BistiteZ #33 A$E WMT2E FEIAT
(Table 1). Ao}gA-E WA guiding grooveE
A% 3 AHo) Wt 15mme] FARZ FY3Hl
AA Y FH AAE 1007} HA 39 ¥
A} ZYAHY HAL HgedA 1mm 4
W HZ3A3 Imm 3 Aol 10mm ¢
rounded shoulder ¥ bevelZ &4t}
Vinylpolysiloxane 1’44 (Examix G.C. Co, Japan)
2 e A5E2 A4 Z(FujRock, GC. Co.
Japan) & FFEFIL AW FUstA 4+ &
Z 10704 F 800 AN L BEFS Mt

2. IPS Empress TAj2tol XA

SAH MRS At AZSA] AU R
AR T 28| die-spacerE FA F ¥ EE 3T
22~ (Thowax, Yeti Dental, Germany) 2 +43F ]
# Yoo e 4T $ $3 Y HiF= o
g A oAl 5o 7 (x10) 8hol| Al cervical
waxZ TR, B&E Lyl Relsly v
3 7| AR FYAE dA3d ZYAAT

oluf zt F37re] A2y ok 3mmold, &
2 FUAAY AL 3mm, ZolE 10mm7t H%
g 39, |y ZFHFH FYMo] olF =
AT e 47 HES St WEIS & Ag
AHS-SFR AL el Hell visle) 98-S wlE3}
o}

o) 22 2] EHI-E IPS Empress o 2] 2 =}
EFF 193 g F2 vl&o] 30 : 12al
:200g0] HEE g FE ASs A3AH
sto| A 6027 TS v WEH SEREH ujE
Ag ARk &2 ¢4 Hed F jEHY
NAR} B AA}L M2 24T E o]
3t mjEA B Azl RES e FUA W
o shEA7t Eo7FA] REE F3IATE W EA

pcAN
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9} ceramic ingot(TC1) 18] alox plungerg 43
2o ¥ ALMEE A3 £9 5CH &

£ ¥ 250CToA 3027 AFAIFIE Al 2
TE ¥ 850TAA 9% AF AFTh

Press fumace(IPS Empress EP 500 press furnace,
Ivoclar, Leichtenstein) 8| A] staining method-& 3%
Z2IYPg A9t 700C7HA] ol gE AlgE F
IPS Empress ceramic ingot#} alox plungerg ™=
A8} 9 (hole)oll P press fumace FF
A7 F A3 stelA 7HE 2 7HtEkiTh

7ikAA ol B wEAE AF2A AU
22 grid) HolA A27kA A7 F 50me] glass
beads (Shofu Inc. Japan) & ©|-§-3t¢ M EtiFE
2 o ENE AABA ol HAR &igo] 7}
A A= E Fo5 %k Diamond discZ FYAE
ZF 9|7 A A3 Fit checker(IPS Control paste,
Ivoclar, Liechtenstein) & o] &3l e HFE
£ 3ty A (x10) 3t A A skt 23]
9] A (staining) FA 7 15]9] Fell(glazing)
AE Az F2E Aotge] AUTE A
g0 wh FH3t AR A}S FAFA

&

3. IPS Empress TAj&Q|

AzE A A Adgd] BaAE Xofet
Variolink resin cement(Vivadent, Liechtenstein)
9} Bistite resin cement(Tokuso Co. Japan)-& °]&
st} gt k) dA Al WHE IPS
ceramic etching gel (5% hydrofluoric acid) < ©|
§-3ld 287 AHRA] 7|3 FAEIR e, 2
o NAH7E o83t FFT WollA 527 A
32 AZAIA T Variolinkol= Monobond-
S(silane) £, Bistiteoll= Tokuso ceramic primer
(slane) & A o =X3T 10% Fol| F7)
2 7HA AZARH AHAE pumiceE HA
A, AZAA Varicink #NAME etching$
Syntac(primer) 3 Heliobond(bonding agent) &
T ¥ 3}, Bistite 7oA primer A E]¥F 3T
TS o HAAHE A9l BE A3 A
A E EF3t AT WH AR Z2H
HIE2Y QFHE oS AHES RoE AASY,

dRE A& 7Heb) Sistd 10ked] A3HE71E AL



ga90m AANNES] ASE FA4717 A8
BE dge] 195 FFUL Adetel §HS ¢
LT LS

4. Thermocycling & M

3ol B¢ A WA € nai var-
nishg 2314 X3} X737 HAGMT G4 &
Ho} FEE 4 QT E &5t Thermocycling 3F
717 BE AHEL =9 AHAEF S 244
7+ B &3 3 thermocycling unitE ©]-&3} 5C
o} 60Ce FR&EAA 187422 v AFAA
10003] thermocyclingg A8 39 T}, Thermocycling
o] Tt 749 A|HEE 05% methylene blue &
el @0 I7C F2Z FoA 24A7 BAg ¥
E3#l7 (Ortho-kt resin, Lang, USA)2 °]&3}
o TAFHE Tt

X4

5. HoTE &E 3 =X

i}

Fojg AHE AL tololEE F(Isomat Low
Speed Saw, Buehler, England) & ©]2-3}ed x]o} &
¢ me P45 ¢ 2d4E FURAE Hdst
T, HHE #400, #1000 grit siicon carbide sand-
paper2 €u}7}(Metaserv Grinder-polisher, Buehler,
England) & o]&38le dnlaict. YA daA

Table 2. Mean value of microleakage for the
crowns with total cervical margin

(mm)

Group No Mean SD
I 10 0.601 0.287
I 10 0.794 0.150
m 10 0.826 0618
v 10 1.087 0.808
v 10 1.054 0.769
Vi 10 1176 0.520
VI 10 1.258 0491
i 10 1467 0517

Groups connected by vertical line are not signifi-
cantly different (P {0.05).
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CRAY W HATES

(Stereo Star, AO Scientific Instrument, USA)S 9]
&3t el 2 Eojstd ALAE AL A3t
g ARG a7t JEE ALE vernier
calipers® ©]4-3td SAsATH SARAE A,
A, ZAY, 94Y F 4798 SAs9eH 7
oA 245 SR 9 e 479 HF
AE 35t

ZRAE SPSS programe: ©]-8-3k] FAIA 3}
Hqow Zt 7] 7oA AR S $18) Scheffe test
S} t-testE AlY 3Gt

met 7N

HAFE, 9 € FJAAY FTH wE IPS
Empress TA#9] HAFEE X& Ao &
FEglon, ¥ A & 949 479 39 F

A I ZoNA 060lmmZ 7+
F A vdetgy AL1F 0.794mm, A lF
0826mm, AV 1.054mm, AV 1.087mm, A VI
2 1176mm, AV 1.258mm, A VI 1467mme)
T2 2 e TtH(Table 2).

7+ 9 HAFE AolE AR Ay
Scheffe®] AMF HAT - & AT A A1
=3 A2, Az, A L3 AN, Al
AV Zholl F-2)gk 2po)7h YALH(P(005), 1
Qe FE ZHll= FAg AolE HolA gtrt
(P> 005).

1.6

14 rm[
E 12 1
E Rounded
& 1 - shoulder
% 0.8 |- |3 Bevel
Q
S 06 -
S
S 04 L
0.2 L
0 . . b 1
1 v v v VI VI
Variolink  Bistite Variolink  Bistite
Enamel Dentin
Fig. 1. Microleakage according to the type of fin-
ish line



16

14

1.2

0.8
0.6
0.4
0.2

Microleakage(mm)

Variolink

H

v

II VI
Bistite
Rounded shoulder

vl

£ Enamel

I |[J Dentin

v v

Variolink  Bistite
Bevel

Fig. 2. Microleakage according to the location of fin-
ish line

Table 3. Mean and standard deviation of mi-
croleakage at buccal margin

1.6
1.4
1.2

0.8
08
0.4
0.2

Microleakage(mm)

I 1 o w
Rounded  Bevel
Shoulder
Enamel

B variolink

.. |[J Bistite

v Vi Vi Vil
Rounded Bevel

shoulder
Dentin

Fig, 3. Microleakage according to the luting cement

Table 4. Mean and standard deviation of mi-
croleakage at lingual margin

(mm) (mm)
Group No Mean SD Group No Mean SD
I 10 0529 0317 I 10 0579 0172
I 10 0.755 0193 I 10 0.803 0.166
v 10 0.999 0421 il 10 1062 0053
Vi 10 1.147 0.399 v 10 1217 0238
i} 10 1621 0.133 Vi 10 1279 0571
Vi 10 1.705 0.367 v 10 1302 0053
V 10 1971 0525 VI 10 1336 0046
1\ 10 2211 0.430 VI 10 1.407 0.654

Groups connected by vertical line are not signifi-
cantly different (P < 0.05).

Table 5. Mean and standard deviation of mi-
croleakage at mesial margin

Groups connected by vertical line are not signifi-
cantly different (P {0.05),

Table 6. Mean and standard deviation of mi-
croleakage at distal margin

(mm) (mm)
Group No - Mean SD Group No Mean SD
i 10 0587 0236 i 10 0026 0063
I 10 0680 0314 v 10 0043 0105
N 10 0771 0092 N 10 0150 0221
I 10 0.807 0120 Vi 10 0463 0349
v 10 0.899 0310 I 10 0611 0308
Vi 10 1.199 0.096 I 10 0809 0149
VI 10 1311 0470 VI 10 1443 0510 t ‘
Vi 10 1519 0446 Vi 10 1792 0432

Groups connected by vertical line are not signifi-
cantly different(P < 0.05).

Groups connected by vertical line are not signifi-
cantly different(P € 0,05).
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Fig. 4. Microleakage of rounded shoulder on enam-
el using Variolink( X 30)

Fig. 6. Microleakage of bevel on enamel using

Variolink ( X 30)

Fig. 8. Microleakage of rounded shoulder on dentine
using Variolink ( X 30)

Fig. 5, Microleakage of rounded shoulder on enam-
el using Bistite( X 30)

Fig. 7. Microleakage of bevel on enamel using

Bistite{ x 30)

Fig. 9. Microleakage of rounded shoulder on dentine
using Bistite( X 30)



Fig. 10. Microleakage of bevel on dentine using
Variolink{ X 30)

Rounded shoulder finish line 7%~ 4 0906+
0.534mm=. bevel finish line FF 1.159+0,655mm
Ho} fAsZo] H9on EAH o §o)dt 3}
o|7} AATHP <001, Fig. 1).

HAS Mg A A
0554mmE HAG foldel] A4 7S
12394+05%mm Bt} HAFZo] oo £
HOoZ F9% xo)7F UATHP (001, Fig. 2).

Variolink A|WE=E T3 ¢ HF 0935+
0613mmE Bistite A|MER 328 A% P 1131
+05MmmB T MR Zo] Hon] EA Ao
E F93% ztol7h AT (P (005, Fig. 3).

o, A9 ¥, AHY WHANRE HE9 R
= & YABE(EFHT 0820+0583mm)o] F, Aw(H
T 1246+0561lmm)Et}t HAFZo] Fgon
FAGASE FoAd zolzb UAATHP (001,
Table 3~6).

IPS Empress TAl &) WAFS0] opAle ¥y

al

~J

o
o,
(=N

7 082
7

g

o

& WA 4T TN SA-AME HAH 2
HFH-AIUME AAHo| Ao 2 QA el
How, Has Jobdel FAF ZoA TA-A
e

iy

o,
N
Fh‘..’
of\
ko
&
to
>
ofN
1o
_O‘i',
Al
)
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Fig. 11. Microleakage of bevel on dentine using
Bistite( X 30)

At Ho}e)

Zat7) e wlg- o F .

ko2 FxFyto] WAR A g3k
A 2Rl AR s Qe 1
Ao MY, JHA 2 AP ", iR A
A, F2A WHY E7) 9 7|EFA, T4
T5 25, Y, 243 358 44 =
o] loms T F& wAHe] HAdME Ta| 5
0% A% &9 WY, 249 grain growth,
Z2ZAA EAE FF9 plastic flow, EA A4A]
7HEYAl] BAES A2 59 247 <l o 1
wd 7hgAdo] BTV olgjst Ao <la) A7)

O

THEEY HATEL A 29, AokAE 5
$He] fdlo] Hu} WaARe Moz <lF AnjA
o] AstETy,

19709 ZRE o] F FAHE NN Y3)
AZH e collarg | A3te] AJcf
e £F MR 2AZ AH HE s @
collarless &4 E=A)#o] 7] HALUY™ collarless
=& EAWY WY R9e F& Fopg 94w o

floas A
=

T
Ty
=

e BN

A=
= =

29 YYHEE F& F2d AN AP} B
Aglel A A met WP HAged 2
VF AR 5 AT 2N EAY £53 Htd
e dEe) e WAL AT 5 glon),
WE B4 Tokz s 224 9 £ 3



ol HAHA EI AT

HAXFTY T4 AF PR Kessler
50L& 7129 body TART} =26 igh A3
] & shoulder powder} Y& FZ& vfEA] £
o AHE ALEAUT, Amold9} Aquilind™ = A
2o EH9 wnHg-oo] HAAFT vA= o
Foll 8t oA shoulder powderd Y& F%
L) &R SHo 2 Fukgh Ao 45 HYPE
£ Jehdd sk 28y o9 22 HaF
P& PIAIHE REHAE B3l 8l 7
AR A HARE 55 A JE T e
) old Afols EF AAZ, 29 uid 3
57t 4 BRIl 2 EA Bt kA W
& FokE fNBEN Yo FEAYE I
Hoh $2 YujAde 97 FAl 4AIFPRE
Y 4 U+ lost wax principleS o]£3F AR &
AF AP Ee] A A

19239 Wain®-& #2& &3 Zol F238
o FAErt ) A# FENEEE FIE 5
o, 1957'd Stookey®+ FrEld# nucleating
agent& A7Fety A st B EE ABE
AR Adar 3V T3 7AIHoE 7t
340 e FATAE 578 FEARR AHE
& 4 otz AIQFEY T, 1984 Grossmann¥}
A FZEZA B Dicorg /MEEHT o] FX&
ANBY AFYL BF F&5F FI350 dE¥E
Z7}813 W E2dtd §88 REE FRIY, FX
¥ F9d f3E EXE sk TR YR
AAHE o)]FE ‘“ceraming’olTF HAAHL AH
MR AEE 53 A, 28 A5
o FZEAIE $Aske Rolk T3U “ceram-
ing” FFFT F/HAQA £Fo2 8 WA
7 ol

19903 AR G7IAEAQ) IPS Empress sys-
tem(Ivoclar, Leichtenstein) 2 HIAATE 2 A0
A3 715RAA BIH & A3 EC] BIHY
ATH . IPS Empress=A &2 F7HAQ £5&
A3} 317 93t wlg) R AXsE =
A (ceramic ingot) & ARE-3L7] WEoll AHAX % K
AMgt BB HAFGA o] ¢t AEZE HE
ZAF Alggo|ty*® o] W 2 {3
ZAAS o] 7T S48 s A zHE

o]

o

N
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= ALE nzg E¥E VES AEWMEAR
B3ty ABEte o gol YsiA HFA o] 73t
H ceramic ingot-S EP 500 press furmnaced) ¥o] &
7HE AIE, J4E AR ERE AANT
W gHS & dEdA A gert 4
8 FEES HEUE 7HEE &40t o719
A8-3}e ceramic ingot® 7+ #Abult) ThE Ao}
2o dog wE oA Aast HAUY,
AAA G Ak WY EFHEE YL glof v+
AuHolt}, &g vjg] AA3}so] A HAo
A Ao ol EAFFo] A E, A
2HAsE @A Jzste gt YAEe) vsd

CIEA S AN 2EH] dEo o] A

O& A &g S b8 a8 =r 48 3
o] ot ey A2 A2 HAANME ALE
8 F glon ojzolgt o] HIBAGHQ 47F &
Az Hafok 30, FHE =AY FAYZE
A AL7FFAAEE AHEE F gle DHE A
E}e?)‘

IPS Empress system$] A Zpulyieseno. 284
H (layering technique) 3} - & 2 ¥ (staining tech-
nique)°] Atk FFFHL 71€ 34 TARY 7]
THAH KA WE-o §& Folrt AAX %
AR W B A4S 2 AR A E Y
F o 44 A2 ee] BHHE AW 22 3
o webA] HFAQ Fyile] s W Aot
2 Ado] BiHES AJo] BEFH T FHHE=
AU Ao 558 FH3o] EA8 gl
AME-Ete o ARE ddF A5 3
e Y- 4HE Fey $¥S Ae
F olg ulE, 2839 QL AoEE Y2 &4
¥ =AE AF, 4EA4¥(1100C, 50bar)dte]
AT ¥ S de WYPoE Y3ks Ao B
2 u7tA] EHE gk o2 A3, HA3)
A AHAE AOE (color pigment) = 7| EAES =
UFHEE o]Folzl ARE glazingH=d ©]
glaze® T & 50~60me] FAZ A5 FEA
o] A& FALSH| HiEel o] QA AArHg
< BEE@3l7)7t old Aol A,

E3 X AYFo] A HARE Hv)F o]
E FEHE AL, ANHT g2 2839 FH
< A8 2y A3 BEE IR EAE 5



T A¥T Adg®,
AP Qg o], L8 o], mAletuylo|E et
ofyel FA R gd#e FET FHEHD,

B dzoME 2Adx)9 A A4kl TCL in-
got& AHEERY Y S o] &3l EABE A
sgon, dde APErt gy 2zt s
T 9%e g 2o Azs o] A F3AblA F
A= &2 (Thowax, Yeti Dental, Germany)E A}
4300 HAR £3& T JFIARE
cervcal wax® ©|§3te] HARAE o7 (x10)
sl A AT E £ o

IPS Empress system< A3 4EHE AT
2ZH AR 7129} 7]Fe] 71EY e FAE
AR A FRPEL F2F ALAHA FLo o
g Agtgo] ZolXA HE, 3 YAatelA AR
ARER R x|olel| FA=E2 ghde) 7|77t
g F JE Ry oA 7E2 AHER HYR|
A Fof Xofoll 71AA - 318t AL o] FHA
9 Q4 34 AEE 9A o Dong F
2o Ao ostd the] W{A A fE7)
AE FAEE o]2 4 (intergenous) A1 o] A2}
99 AHAEE Grebshe AAHAA dat Ft
HY, 3F5EES ) dd FriEE A
(staining) 2 48] (glazing) FJNA ©]2HH O 2 T
SH F7MEE ASZ By

2 M Tl ingotd] #F AEe Ex4E 3§
A FAE 9, olF FULE AT A4 9
FJAAE A3 AR FAA A =%on
FAL A2 dojA e B3 FFoME FAe] ¢ 7t
T °lF FYAE AHEF AJHAAM o 2& @Y
FYPAE AHES AR 2 U WEY FAE
ol B I £e5¥ Eitg 4L By By
ok o]9bzo] IPS Empress®] A4S v)|Zd &
< S E(160~180MPa) & A YA $-4-3F ¥
AH GGl AT

FEEY HAFFYTE BH A FA QoA
MNEZARE AAAE FLE Q ot} MAAF
57} BgaE $EEY HAdrSo] AA o} 7
U5E oAU A7t 250 N2dF X
oFF-A%S 9 FAES AN, FEE
HAAHPEE T HHOZE ventE A
SAY? internal reliefE 3}7] 918 die spacer® &
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F3A U, electrochemical milling, 215X & WH2
etching, internal escape way®] ¥4 5ot Fx
A9 744 die spacerg AH-S= W 099
= 08 IHE AMEE7E ok B AgelA
< AZZ Ao A] A|F3t= die spacerg AHS-3HA
o AZ3AL] AAYZ Ro 2 2W E¥5 o 3
mFARZ oy, AU FHAT =Xy
HAR = SEEA ¥t

AR AAAHEY dFH HEHAE GFAel
g} B2 Aolg BHFI Utk ADA specification
No. 89¢ &3t Fad FxA ] HAXHPEE
25mol stedof iy Fouk HHA e vetEA
o= Q3 AAE o] Fx] HYPEE A7H 1)
< ¥t} McLean & 597 1000719 +E&
& A% A 120mol 2 B35t} Dicor®
Aol AAAFE Y] A AZIALY ALRIY
o] &ty 8molgty B1dH, 7 59L& HIF
Hx7t JFAE AHREA F-L AeielAl 51.2im
olgty B O F3 Davis"= A X7 R
Al 33um, Scharer & T5 XA F-NA 878me}.
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ABSTRACT

A STUDY ON THE MICROLEAKAGE OF THE IPS EMPRESS CERAMIC
CROWN ACCORDING TO MARGIN TYPES AND RESIN CEMENT

Won-Yeob Jung, Sang-Chun Oh, Jin-Keun Dong

Department of Prosthodontics, School of Dentistry, Wonkwang University

The purpose of this study was to compare the microleakage of the IPS Empress ceramic

crown according to 1) margin types such as rounded shoulder and bevel, 2) margin loca-

tions such as enamel and dentine, 3) resin cement types such as Variolink and Bistite.

For this study, 80 extracted premolar teeth were used. After 10 experimental dies were

prepared for each group, the IPS Empress ceramic crowns were fabricated on the dies and

cemented with one of two types of resin cement, After 1,000 cycles of thermal changes were
given with the thermocycling unit, each specimen was sectioned with a low speed diamond

saw in both the buccolingual and the mesiodistal direction,

The microleakage was then measured with a stereo microscope.

The obtained results were as follows :

1

Every experimental group showed microleakage, The microleakage of the crowns which had
a rounded shoulder on enamel cemented with Variolink was the lowest of all. The resulting
rank of the mean microleakage was rounded shoulder on enamel using Variolink(0.601mm),
rounded shoulder on enamel using Bistite (0.794mm), bevel on enamel using Variolink
(0.826mm), rounded shoulder on dentine using Variolink(1.054mm), bevel on enamel using
Bistite(1.087mm), rounded shoulder on dentine using Bistite(1.176mm), bevel on dentine us-
ing Variolink(1.258mm), and bevel on dentine using Bistite(1.467mm).

. The statistically significant differences in the microleakage were found in 4 cases: round-
ed shoulder on enamel using Variolink and bevel on dentine using Variolink, rounded
shoulder on enamel using Variolink and bevel on dentine using Bistite, rounded shoul-
der on enamel using Bistite and bevel on dentine using Bistite, bevel on enamel us-
ing Variolink and bevel on dentine using Bistite.

. The microleakage of rounded shoulder finish line was lower than that of bevel finish line.

The statistically significant differences were found with respect to the type of finish lines.

. The microleakage of the finish line on enamel was lower than that of finish line on
dentine, The statistically significant differences were found with respect to the loca-
tion of the finish lines.

. The microleakage of the Variolink cement was lower than that of the Bistite cement. The

statistically significant differences were found with respect to the resin cements,
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